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DISEASE CONTROL FOR HOME APPLE ORCHARDS

There are a number of diseases that commonly occur year after year in both commercid and backyard
plantings of apples. These diseases do not infect a the same time but appear in a farly regular
sequence depending upon the weether and the development or phenology of the apple host, beginning
at dormancy and continuing until fruit are harvested. As a consequence, a season-long program for
disease management is often necessary in order to harvest a high percentage of usegble fruit. The
diseases which are common in gpple include apple scab, cedar-apple rugt, black rot, and the summer
diseases, sooty blotch and flyspeck. Powdery mildew is an occasona problem on certain gpple
cultivars. Fire blight is another sporadic problem but when it occurs, it can be extremely destructive.
Westher conditions greetly influence both the occurrence and severity of plant diseases. Consequently,
diseases are generdly most difficult to control in years of prevailing high temperature, high humidity, and
abundant rainfal and cloud-cover.

|. CONTROL STRATEGIES:

Apple diseases can be effectively managed through the combined use of culture, sanitation, resistance,
and fungicide sprays. This integrated gpproach to disease control minimizes the reliance upon one type
of control over the others and usudly resultsin ahigh percentage of qudlity fruit.
A. CULTURE-

Cultura methods include maintaining tree vigor by proper planting, fertilizing, and pruning and by
following genera practices that help to minimize tree stress.
B. SANITATION-

Sanitation involves pruning and removing affected or dead portions of the tree and removing diseased

foliage or fruit which are often important sources of inoculum for the next season.
C. RESISTANCE-

Resigtance involves sdlection and planting of varieties with genetic resstance to specific diseases.
This effectively reduces or diminates occurrence of the disease in question.
D. FUNGICIDE SPRAY S-



Proper sdlection, timing, and gpplication of these sprays are important.  Thorough coverage of dl
parts of the tree is necessary and sprays should be applied until run-off. Thefungicide labe will contain
information on plant hosts and diseases, dosage rates, daysto harvest interval, and safety precautions.
I1. COMMON DISEASES:

A. APPLE SCAB-

Apple scab, caused by the fungus Venturia inaequalis, is the most important disease of apple
in New England and is most savere in wet weether. The fungus causes circular, olive-black spots on the
leaves, fruit, and young fruit sems. Heavy infections can result in defoliation and affected fruit can drop,
become distorted, and crack. The fungus overwinters on dead, fallen leaves and produces spores
(primary) in the spring which can infect sepds, young leaves, and young fruit during periods of ran.
Infection from these primary spores can take place at any time after apple growth begins until mid to late
June if suitable weether conditions exist.  During the summer a different spore (secondary) is produced
by the fungus which is capable of inciting more new infections when splashed onto leaves and fruits by
ran.

Apple scab is mogt effectively controlled by planting resistant varieties such as Jonafree,
Priscilla, Macfree, and Liberty. A good sanitation program in which diseased leaves and fruit are
removed from the vicinity of the tree will dso help to diminate sources of inoculum in the soring. Scab
can aso be controlled with properly sdected and timed fungicide sprays (refer to spray guide on page
5).

B. GYMNOSPORANGIUM RUSTS (Cedar-applerust, hawthorn rust, and quince rust)

Severd russ commonly infect apples.  Cedar-gpple rust, caused by the fungus
Gymnosporangium juniperi-virginianae, is a problem when gpple and certain species of juniper and
red cedar grow in close proximity. This rust requires two different hosts to completeits life cycle. The
fungus causes brilliant yelow-orange or reddish spots or lesions on apple leaves and occasiond lesions
on the cayx end of fruit. On cedar, the fungus produces brown to reddishbrown gdls, ¥ - 2" in
diameter. During rainy periods in the spring, distinctive bright orange, gelainous, spore-horns protrude
from the surface of these gdls. The spores are blown by the wind to apple trees where they infect and
produce their characterigtic lesons.

Hawthorn rust is caused by Gymnosporangium globosum, a fungus which is rdated to the
cedar-gpple rust fungus. Because these fungi are so closdly related, the diseases caused by them are
very Smilar. Cedar-hawthorn rust dso requires two different hosts in order to complete its life cycle-
these include Juniperus species (eg., eastern red cedar) as well as many rosaceous species such as
apple, crabapple, hawthorn, pear, quince, and serviceberry. The disease cycleis essentidly the same as
previousy described for cedar-apple rust. Cedar-hawthorn rugt usudly infects leaves but can dso
produce symptoms on fruit and green stems which results in deformity. These ymptoms hdp to
distinguish hawthorn rust from cedar-gpple rust. Additiondly, hawthorn rust produces dightly smdler,
more flattened gdls on the juniper hods.

Quince rust is caused by another Gymnosporangium species, G. clavipes. Thisrust dso has
a gmilar life cycle to cedar-apple and hawthorn rust and requires two different hosts, junipers and



severa members of the Rose family. Quince rust infects fruit but not leaves of apple but both fruit and
leaves of other hosts such as quince, hawthorn, and other Roseaceous species. Symptoms appear on
gople fruit as dark green lesions a the calyx end. These lesions cause puckering and digtortion of the
fruit and are brown and spongy down to the core. Thisfungus  produces spindle-shaped or cylindrica
gdls or swdlings on the juniper hogts.

Remova of red cedars located in close proximity to and up to one mile from the gpple tree or
planting usudly reduces the number of spores capable of infecting gople dthough this is often not
practical. Therefore, selecting and planting resstant varieties is the most effective way to control rust
diseases. Unfortunately apple cultivars resstant to one type of Gymnosporangium rust are not
necessarily resgtant to al of them. For example, cultivars Delicious, Empire, Jonamac, Mclntosh, and
Paulared are resistant to cedar-apple rust but Mclntosh is susceptible to hawthorn rust.

Protective fungicide sprays applied to gpple can aso prevent infection (refer to spray guide on
page 5).

C. POWDERY MILDEW-

Powdery mildew, caused by the fungus Podosphaera leucotricha, isusudly only aproblemin
farly dry, hot summers. This fungus produces a superficid white powdery growth on the foliage,
blossom buds, and immature twigs of gpple. Fruits show russeting in cases of severe infection. This
fungus overwinters as mycdium (funga strands) in the dormant buds.  As these infected buds open in
the spring, spores caled conidia are produced and are carried by the wind to newly emerging leaves
and blossoms where they cause disease.

This disease can be controlled by planting mildew-resistant varieties such as Freedom, Jonafree,
Liberty, and Priscilla. In addition, sanitation by pruning to remove infected terminas and to increase air
circulaion within the canopy and fungicide sprays can greetly reduce the inoculum (refer to Spray guide

on page 5).

D. BLACK ROT-

Black rot, caused by the fungus Botryosphaeria obtusa, is dso known as frogeye leaf spot and
is often associated with unusualy warm seasons. Ledf lesonsfirst gppear as smal purple specks which
enlarge to 1/8-1/4" in diameter. Older lesons have irregular purple margins and centers with dternating
bands of light and dark giving a"frogeye" appearance. On limbs, the disease appears as dightly sunken,
reddish brown cankers which darken as they increase in Size. Infected fruit develop a brown to black
rot with dternating light and dark bands around the calyx. These rotted fruit may dry up and persst on
the trees as mummies. This fungus overwinters in dead wood, in cankers, and in mummied apples. In
spring, spores (conidia) are formed and are spread by splashing raindrops and wind to developing
tissues during storms where they cause infection.

Sanitation through the remova of dead and infected branches and of mummied fruit is essentia
for disease contral. All prunings should be immediately removed from the vicinity of the planting or tree.
Fungicide sprays can aso be incorporated into a control program (refer to spray guide on page 5).



E. SUMMER DISEASES: SOOTY BLOTCH AND FLY SPECK -

Sooty blotch is caused by a complex of fungi which include Peltaster fructicola,
Leptodontium elatius, and Geastrumia polystigmatis. This disease is recognized as black, sooty
smudges on the surface of the gpple fruit. Flyspeck, caused by the fungus Zygophiala jamaicensis,
appears as clugers of tiny, pinpoint black dots on fruit. These fungal diseases usudly occur together
and are paticularly severe when rainy weather occurs early in he season and continues into the
summer.

Control measures are the same for both diseases. The fruit infections are superficid and can
often be removed with vigorous washing and rubbing. In addition, practices which promote air
circulation such as pruning and mowing the grass around the tree are usudly enough to keep these
diseases in check. Fungicide sprays can be applied if the tree has a history of severe disease and
blemish-free fruit are important (refer to spray guide on page 5).

F. FIREBLIGHT-

Fire blight, caused by the bacterium Erwinia amylovora, can be a devastating disease of
gople. Fortunady, this disease is only an occasond problem and when it does occur, it is often
isolated to specific geographica locations. However, when infection does occur, the disease can
develop quite rapidly and can destroy individud trees or entire orchards blocks in asingle season. The
bacteria survive the winter in old cankers on gpple and other plant hosts and in hedthy buds. As
weather becomes favorable for growth in spring, the bacteria begin to rgpidly multiply and can be seen
00zing out of tissues. This creamy bacterid ooze is attractive to insects and they pick it up and carry it
to open flower buds where infection occurs. The bacteria are dso carried by wind and rain to open
blossoms. Infected tissues are characterized by their blackened, "burned” gppearance, hence the name
“fire blight".

The mogt effective method for control of this disease is to sdect and plant cultivars and
rootstocks which are resstant. Among the resstant cultivars are Liberty, Empire, and Winesap and the
rootstocks MM.111 and M.7 EMLA. Sanitation is adso very important aspect for control. Any
cankered or infected branches or twigs should be cut back to healthy wood during the dormant season.
All pruning cuts should be made a least 8-12 inches below visble symptoms. Tools should be
disnfested with 10% household bleach (1 part bleach: 9 parts water) or 70% acohol. Prunings should
be removed from the vicinity of the tree. The effects of this disease can dso be minimized by
maintaining overdl tree hedth by following proper culturd practices that avoid excessve vigor. It is
especidly important to avoid heavy applications of nitrogen in spring.

[11. SPRAY GUIDE:
A. PESTICIDES-

A general purpose tree fruit spray, avalable under a variety of trade names, is effective for
control of many of the common diseases and insect pests of gpple. This mixture usudly contains captan
as the fungicide component and methoxychlor and malathion or carbaryl as the insecticide
component.



Alternative fungicides for control of specific diseases can be used to supplement or can
subgtitute for the generd purpose mix. These include:
1. coppers (fixed)- early season control of scab and fire blight;
2. fenarimol- control of scab, mildew, and rust;
3. ferbam- some control of scab, rugt, black rot, and the summer diseases; causes undesirable
black resdue when used late in season;
4. maneb, mancozeb- control of rust, scab, fruit rots, and summer diseases,
myclobutanil- control of scab, powdery mildew and cedar-apple rust;
6. sulfur- for control of mildew; some control of scab, summer diseases, and fruit rots, can be
phytotoxic to some cultivars and may cause fruit russetting and/or yield reduction when sprayed
after bloom;
thiram- some control of scab, rust, and summer diseases,
thiophanate-methyl- control of scab, fruit rots, and summer diseases,
9. triadimefon- very good control of powdery mildew and rust;
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CAREFULLY READ THE LABEL ON EACH PESTICIDE BEFORE USE !!!!



B. SPRAY SCHEDULE-

GROWTH STAGE!

HALF-INCH GREEN- when hdf an

inch of green tissueisvishble in the bud

TIGHT CLUSTER- about 7 days
after HAf-1nch Green when blossom

buds appear in atight cluster. Center  powdery mildew

bud may show some pink color.

PINK- when blossom buds separate
from the cluster and dl show a pink
color but before blossoms open.

BL OOM- when 25% or more of the
blossom buds are in bloom.

PETAL FALL- when 90% or more
of the blossoms have falen. Sprays
applied sooner may kill pollinators

FIRST COVER- 7-10 days after
Petd Fdl

SECOND COVER- 7-14 days
after First Cover

THIRD COVER- 7-14 days
after Second Cover

FOURTH to EIGHTH COVERS-
apply on a 14-21 day schedule until
harvest depending upon the westher.
Refer to " daysto harvest interval”

DISEASE MATERIALS
Scab Generd purpose
mix
Scab, rusts Generd purpose mix plus
black rot, and rust and/or mildew

fungicidesif necessary

Same as above Same as above

Same as above Fungicide(s) for scab
and/or rust and mildew.
DO NOT APPLY
GENERAL PURPOSE
MIX OR AN
INSECTICIDE to avoid
harming pollinators.

Same as above Generd purpose mix plus
arug fungicide, if
necessary

Same as above Same as above

plus summer

diseases

Same as above Generad purpose mix

plus summer

diseases

Scab, fruit Same as above

rots, and summer

diseases

Same as above Same as above



on fungicide labdl.

" Refer to page 6 for apictorid representation of gpple growth and developmental stages

C. APPLE GROWTH STAGES-
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